utor-i-and potential moderator---of stress.
In fact, discussions of environment refer almost exclusively to the social environment. However, social behavior does not occur in a vacuum. It takes place in physical settings that influence social processes and psychological functioning in many complex and unexpected ways.
BACKGROUND
Because social relationships are a primary contributor to work stress and work satisfaction (Eliashof, 1992; Karasek, 1990) , it behooves occupational health providers _ to understand the dynamics between physical space and social outcomes. For example, the ability of workers to regulate social interactions is highly influenced by the degree of visual access and visual exposure in a setting; the proximity of coworkers; and the availability and location of intended, as well as unintended, interaction places (Allen, 1975; Archea, 1977; Steele , 1973; Sundstrom, 1986) . The environment to ' a large extent determines whether people can work without distractions, can achieve privacy when desired, or are "on view" all the time . The environment also governs their opportunities for positive social exchange and communication processes, including the degree of disclosure and intimacy of conversations.
The design of the environment also contributes to psychophysiological restoration in ways that are just beginning to be understood (Parsons , 1991; Ulrich, 1984 Ulrich, , 1991 Ulrich, , 1993 . Interestingly, even though stress researchers' have paid little heed to the environment as a source of restoration, workers are becoming more aware of the need for relaxation at work. In a large scale study of office workers for Steelcase, pollster Louis Harris (1988) found many workers felt that one of the things missing from their work life was a place to relax during the day.
The inclusion of opportunities for "slow unwinding" at work has been advocated by Frankenhauser (1982) . Furthermore, Karasek (1990) discussed the importance of "strain relievers," described as opportunities to engage in informal rituals that relieve tension. According to the argument, people become increasingly incapable of taking on difficult tasks if they are not given the chance to return to a psychologically and physiologically resting state periodically. Although Karasek (1990) did not discuss the relationship of the physical environment to a restful state, research in environmental psychology clearly shows that psychophysiological restoration is obtained more readily in some types of settings than others (Hartig, 1991; Ulrich, 1991 Ulrich, , 1993 . Yet in many organizations, the break room is a left over space devoid of aesthetic pleasantness and comfort-hardly a place to relax and unwind.
In this article, the authors develop a conceptual framework for thinking about the physical work environment and its relationship to human functioning and well being. This perspective should be useful to organizational health professionals and others who develop programs and policies aimed at improving the quality of work life. Because the literature on occupational stress is so heavily oriented toward job characteristics and organizational policies, the environmental context has been overlooked. The authors hope to remedy this situation by discussing how the environmental setting can contribute directly and indirectly to work stress and to stress reduction. The authors also consider linkages between the environment and work productivity, turnover rates, and organizational attachment.
One important caveat is in order, however: The environmental setting does not act alone in influencing workers' well being. Organizational culture and values contribute in many complex and important ways to workers' responses to the environment. For example, participation in design decisions can produce beneficial outcomes, both by creating conditions more suitable to the workers'needs and _by sending a message that their opinions and ideas are valued (Brill, 1984; Carnevale, 1992; Steele, 1973) . In other instances, the norms set by the corporate culture may inhibit workers from using aesthetically pleasing and comfortable break spaces if socializing or relaxing are viewed as "loafing" rather than as an important aspect of quality work life (Becker, 1990) .
With these ideas in mind, the article focuses on the physical environment (for more extensive considerations of organizational systems and physical space see Becker [1990] and Sundstrom [1986] ). Before beginning this discussion, it is worthwhile to consider why the environment has not been an important topic of research in work settings until very recently.
WORK AND THE PHYSICAL ENVIRONMENT
Although the physical environment is increasingly recognized as a substantial organizational resource (Carnevale, 1992; Peters, 1992) , there has been little attempt to develop a conceptual framework that links SEPTEMBER 1995. VOL. 43, NO.9 Organizational culture and values contribute in many complex and important ways to workers' responses to the environment. environmental features to human outcomes. At the heart of the current interest in the work environment are two major concerns: organizational productivity and employee well being. These concerns have emerged simultaneously among environmental psychologists (Stokols, 1990; Steele, 1986) and organizational psychologists (Becker, 1990; Carnevale, 1992; Levinson, 1988; Schein, 1990) . Designers, responding to these challenges, have sought ways to use the environment as a means for enhancing work performance (Brill, 1984 (Brill, , 1985 and as a context for creating and expressing human values and other outcomes associated with well being at work, such as positive affect, self esteem, and a sense of belonging (Goodrich, 1982; Steele, 1973; Stokols, 1992) .
The general lack of attention to the physical environment in the past has to do, in part, with a widely held belief that people can adjust readily to any environment in which they work. In fact, inability to accommodate and overcome environmental demands may be perceived as a sign of weakness. Carnevale (1992) cited three other key issues that underlie the lack of attention to the physical environment in organizational theory: the legacy of human engineering with its emphasis on task instrumentality rather than quality of work life; standardization of environmental design that ignores the importance of individual differences or local values and beliefs; and the belief that the environment cannot contribute in a positive way to work life or job performance. From this perspective, the environment has an impact only when conditions interfere directly with work performance.
The lack of attention to the physical environment at work also may result from attributional biases in human social judgments. In general, people are highly salient features in others' lives and their behaviors tend to stand out against the environmental context in which they occur. This creates difficulties for objectively analyzing the person-environment milieu, and it is especially problematic when one makes judgments about people's performance related behaviors. As observers, people have a strong bias to see others' poor performance as attributable to something about them-e.g., they don't try hard enough or they're not capable. They tend to ignore factors in the person's environment that contribute to performance difficulties (Heerwagen, 1985) .
Not surprisingly, a manager who is interested in increasing performance levels is going to focus efforts on employees' skills and motivation rather than on improvements in the work environment. This is the approach that also has been taken in occupational stress programs which emphasize changing people's behavior rather than altering the environment (Ivancevich, 1990; Murphy, 1984 Murphy, , 1988 . The attributional bias is so strong that efforts to overcome it and thereby focus attention on the environment are very difficult.
The current lack of attention to the environment should not be viewed as an indicator of its actual role in work life. In fact, the following sections describe existing research that points in quite the opposite direction: the environment can have substantial effects on a wide range of psychological, social, and task related processes including stress reduction (Ulrich, 1991) , job satisfaction (Brill, 1984 (Brill, , 1985 , performance on complex cognitive tasks (Cohen, 1982; Evans, 1987; Smith, 1990) , job selection (Becker, 1986) , and emotional well being (Hollon, 1980; Klitzman, 1989; Smith, 1987) .
However, because much of the research deals only with single variables or with very general outcomes (e.g., environmental satisfaction), the existing literature by itself is not sufficient for designing new settings or altering existing ones to ameliorate stress and promote wellness. An integrated approach that connects the existing research data to a more general theoretical framework is clearly needed.
The authors present a conceptual framework for thinking about environments that will be useful to occupational health professionals and others concerned with the effects of the environment on workers. The conceptual framework is based on person-environment congruence theory and provides a general tool for thinking about the work setting. It has three components: 1) identification of basic human needs as they relate to work settings; 2) identification of the properties and attributes of the environment that are likely to affect the fulfillment of those needs; and 3) identification of indicators of "fit" and "misfit" related to stress and well being at work. The person-environment congruence approach is used because it is the basis for a number of theories on stress (French, 1974; Kahane, 1975 Kahane, , 1980 , and it is integrative and systems oriented.
CONCEPTUAL FRAMEWORK: PERSON-ENVIRONMENT CONGRUENCE
Within the field of environmental psychology, stress has been studied primarily from the perspective of congruence (or "fit") between person and environment. According to person-environment congruence theory, people prefer to be in environments that are compatible with their needs and preferences; when this does not occur, they experience dissonance. If the dissonance cannot be overcome by modification of environmental demands or by changing one's own relationship to the environment, people are likely to experience negative outcomes, including stress responses and discontent (Stern, 1970) . When the environment is congruent with one's needs, the person experiences positive feelings and outcomes (French, 1974; Kahane, 1980) . Most discussions of congruence tend to be general and do not adequately deal with the following question: Congruent with respect to what? In work settings, congru-ence includes both functional and psychosocial components. Functional congruence is related to the capacity of the environment to support instrumental tasks-that is, does the environment provide enough of the right kind of space, access to important resources, appropriate levels and type of stimulation, and comfortable ambient conditions? Psychosocial congruence, on the other hand, deals with the capacity of the environment to support psychological and social well being, such as the ability to regulate privacy and social behavior, the provision of space for rest and relaxation, opportunities to personalize the environment, having a place of one's own that can be personally managed, and opportunities to engage in collective activities.
Although much of the theoretical and empirical work on person-environment congruence has focused on individuallevel analyses of needs, there have been a number of attempts to develop an understanding of basic needs or processes that are characteristic of people in general. Designing compatible environments requires an understanding of the general characteristics of people that can be used to guide the design and development of environments that support a full range of endeavors. These general needs may be modified by age related or individual differences in preferences and needs. Nonetheless, the variability should be seen as a shifting emphasis within the basic needs, and not as a totally different set of needs or preferences.
In the following section, the authors discuss the basic theoretical work in this area and then focus on the relationship between the proposed needs and the environment. Although many designers already do a needs analysis as part of the programming process, they tend to focus narrowly on task related needs and ignore the psychological and social needs of building occupants.
Theoretical Perspectives
One of the best known approaches to human needs analysis is Maslow's "hierarchy of human needs." According to Maslow (1943) , humans have five basic psychological needs-safety, belongingness, self esteem, self fulfillment, and knowledge/understanding. His concept of knowledge and understanding are not simply information based, but have to do with meaning and values gained from the desire to understand. He separates these psychological needs from physiological drives (e.g. food and sex). According to Maslow's theory, these needs are unconscious, general across the species, satisfied in different ways, goal oriented, and hierarchical. He also proposed that thwarting any of these needs can lead to psychological dysfunction.
One of the more controversial aspects of his theory is the hierarchical nature of the needs: lower order needs must be satisfied before one can move up to the next level. That is, humans must be able to feel safe before they can experience self esteem or self fulfillment. Although Maslow's concepts were developed with the social environment in mind, they also apply to the physical setting. For example, the provision of refuge and visual access support needs for safety, and a variable, complex visual environment can sup-port the need for knowledge and understanding.
Another early and influential model of human-environment relations is Spivak's theory of archetypal place (Spivak, 1969) . He proposes that people function best when their environments afford places consistent with basic behavioral and emotional needs. For example, the archetypal place "territory" is associated with contemplation, meditation, planning, waiting, territorial guarding, and space defending; "meeting" places are for communication, dominance testing, governing, and socialization; and "shelter" places are used for retreat from stimulation, emotional recuperation, elemental protection, and retreat from threat and aggression. According to Spivak, if environments do not offer all of the archetypal places relevant to the situation, individual functioning and quality of life are impaired and the population exists in a state of "setting deprivation."
In such circumstances, people try to adapt settings or their behaviors to carry out more than a single function. If the adaptation is not successful, Spivak proposes that people will experience withdrawal and depression and may show increased social aggression. Many work settings provide relatively few archetypal places; in fact, most activities are expected to be carried out in a very limited set of spaces. From Spivak's perspective, work environments may be in a constant state of deprivation.
Biologist Stephen Boyden (1971) developed a slightly different perspective. He argued that to understand human health, we need to look at evolutionary pressures and early human environments. He defines the "biological determinants of optimum health" as "the conditions which tend to promote or permit an animal optimal physiological, mental, and social performance in its natural or 'evolutionary' environment" (Boyden, 1971) . His basic theme has two components: 1) there is a mismatch between humans' evolutionary environment and current industrialized settings, and 2) this mismatch is detrimental to human well being. According to Boyden, one needs to understand the evolved relationships between humans and their environments to be able to provide health promotive settings for them.
He distinguished between "survival" needs and "well being" needs. Survival needs deal with aspects of the environment that directly influence health, such as the presence of food, clean air, lack of pathogens or toxins, and opportunity for rest and sleep. Well being needs, on the other hand, have more to do with fulfillment and psychological health. Where failure to satisfy survival needs may lead to serious illness or death, failure to satisfy the well being needs leads to "the Gray Life" of psychosocial maladjustment (aggression, depression, negative affect) and stress related illnesses (headaches, gastrointestinal complications, heart disease). Boyden's list of well being needs includes: • Opportunity to engage in spontaneous social encounters with friends and relatives. • Freedom to move at will between one social phase and another (e.g. from solitariness to social interactions; from dyads to large groups).
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• Opportunity for self expression.
• Opportunity to engage in creative activities.
• Opportunity for regular exercise.
• Opportunity for mothers to leave small children in care of others at least part of the time. • Noise levels not much above or below that of nature.
• Meaningful change and sensory variability.
• An interesting visual environment that includes aesthetic integrity. • Opportunity for expression of a full range of species typical behaviors, such as exploration, competition, cooperation.
Boyden noted that the categorization into survival and well being needs is not as exclusive as it appears. For example, although humans clearly need food for survival and health, food also has important implications for social and psychological well being: It is often prepared and eaten in the company of close companions and may indeed even facilitate social discourse and the development of intimacy and bonding (Konner, 1982) .
In addition to the "basic needs" outlined above, Stokols (1992) contends that spiritual and cultural values' must be integrated into designed environments to give a sense of meaning to places, an idea that is similar to Maslow's concept of knowledge and understanding. Stokols identified "collective well being" as a fundamental, and much overlooked need in environmental design. Collective well being includes social cohesion, a sense of community, a sense of rootedness, and the presence of enduring links to place. Ulrich (1993) , writing from a different perspective, proposed that human well being is infinitely tied to opportunities for contact with non-threatening nature. His research has consistently found that visual exposure to nature stimuli is associated with stress reduction in a variety of settings, including hospitals. The nature stimuli are effective even in the form of landscape posters and window views. The widespread use of nature decor in offices may be a reflection of people's intuitive needs for visual contact with nature settings (Heerwagen, 1986; Scheilberg, 1990) . Kaplan (1983) emphasized the cognitive compatibility of the environment as a fundamental need. According to his argument, compatible environments are characterized by the presence of important resources (e.g., controllability and information) and the absence of attributes that are inconsistent with optimal perception and cognitive functioning (e.g., distractions, excessive stimulation, confusion).
Kaplan addressed a significant concern that has not been adequately addressed in person-environment congruence theory. Is the absence of stressors enough to produce a sense of well being, or does well being depend on the presence of different types of environmental stimuli and attributes? Although not explicitly stated, work on environmental stress implies that a stressful situation will be significantly altered if a stressor is removed or altered. It may be true that things will improve, but to assume that 
Environmental Features
Informal and formal meeting places Incorporation of artifacts and symbols of cultural and group identity; sense of uniqueness; attributes that draw people (places to sit, talk, eat, engage in group activities).
Enclosure for privacy, individual spaces for territorial needs; ability to adjust ambient conditions, ability to regulate social interactions and solitariness by moving between places or manipulating personal space .
Provision of indoor or outdoor exercise areas; opportunities to personalize space; visually interesting hallways and other connecting spaces that provide a sense of discovery.
Access to daylight, sunlight; incorporation of variability and change through textures, colors, and lighting; variability in view length arid view content; access to indoor and outdoor natural stimuli.
Freedom from distractions (including other people); visual and auditory privacy; access to important resources; spatial design that promotes efficient movement, sharing of resources.
Opportunities for spontaneous interactions with colleagues through the design of informal contact areas; group meeting rooms, where appropriate, with necessary tools and equipment Ability to personalize own and group space; participation in design process.
Quiet spaces with interesting visual decor, soft lighting, access to nature, low sensory stimulat ion, and distant views.
Landmarks, pathways, variability of space to serve as location cues ; appropriate signage. removal of noxious stimuli in the environment is sufficient overlooks the additional work that may be required to generate truly positive experiences at work.
The Table integrates and summarizes these different perspectives on human needs. These are divided into "collective well being" and "individual well being ." However, these categories are not completely distinct. Expression of species typical behaviors can occur individually as well as socially. Nonetheless, the distinction is useful for design 462 purposes because it emphasizes that both collective and individual perspectives must be considered as part of health promotive environments.
From the authors ' perspective, an environment is congruent if it meets these basic needs and satisfies both functional and psychosocial aspects of congruence. For example, in work settings an environment must not only make it possible to carry out important tasks in an efficient way, it also must provide a sense of pleasure, promote feelings of rootedness and belonging, provide sensory variability and change, allow for self expression and personalization, and allow persons to regulate their behaviors to meet changing needs for social interaction and privacy.
Indicators of Fit
"How does one know whether an environment is congruent with the needs of its occupants ? One way to tell is to be able to identify and measure various indicators of "fit" and "misfit." In the literature on work and environmental stress, researchers have identified a wide range of psychological, social, physical, and performance outcomes related to high levels of stress. These include: decreased performance on tasks requiring focused attention and high degrees of mental effort (Evans, 1987) ; absenteeism and turnover (Freidman, 1991) ; and negative affect, including irritability and depression (Klitzman, 1989) ; fatigue (Glass, 1972) ; decreases in social cooperation (Cohen, 1978) ; and negative after effects (Cohen, 1978; Frankenhauser, 1982) .
Unfortunately, less is known about indicators of well being or "fit" because research in the health fields has been oriented toward illness models rather than wellness models (Antonovsky, 1987) . Antonovsky developed the "salutogenic" approach, which focuses on the origins of health rather than disease. He sees health and disease occurring on a continuum, and the salutogenic orientation as concerned with factors causing movement toward the health end of the continuum. He argues that health factors are often different from those causing disease. That is, one moves toward the health end not only by being low in risk factors, but also by being high in other positive factors such as imagination, play, will, and meaning. Although Antonovsky's model deals exclusively with the social environment, it is likely that a similar dichotomy exists in environmental stress and health and that different features of the environment are associated with these two ends of the health continuum.
Interestingly, Antonovsky does not view all stressors as playing a negative role in health; in fact, he regards people's ability to cope with stressors as contributing positively to their well being. In his model, the coping .and adaptation processes are the crucial determinants of health. From the authors' perspective, active coping and adaptation may indeed be a notable link between the environment and well being. Positive indicators of adaptation could include participation in design decisions, personalization of spaces, building a sense of place and community, being able to control the environment, and being able to regulate one's own behavior to meet changing needs and preferences. Stokols (1992) identified the following as indicators of person-environment fit and well being: physical health (comfort, absence of illness); mental and emotional well being (sense of competence and fulfillment, minimal emotional distress, sense of personal identity, feelings of attachment); and social cohesion (high levels of social contact, cooperation, satisfaction with the organization SEPTEMBER 1995, VOL. 43, NO.9 Anumber ofinvestigators have argued that negative psychological effects ofstressful situations can be moderated if people are given ways to increase their control over stressful situations and conditions. and community, high quality . of life). Other proposed indicators of fit include: positively toned moods (Ulrich, 1993) ; high involvement and motivation, and low absenteeism and turnover (Spector, 1986) ; ability to achieve desired levels of privacy and social interaction (Altman, 1975) ; security and personalization (Edney, 1974) ; job involvement, organizational commitment, and self esteem (Muchinsky, 1990) .
IS THE RESEARCH CONGRUENT WITH THE PERSON-ENVIRONMENT CONGRUENCE MODEL?
The authors have focused their literature analysis on studies that included indicators of person-environment fit as defined in this article. It is not a definitive review; rather, the authors have chosen to analyze whether or not studies are consistent with the conceptual framework they have developed. The vast literature on ambient conditions and ergonomics (especially the person-computer interface) is not included because this research is focused on very specific stimuli rather than on more general work environment. Neither is a large body of literature on environmental satisfaction included, because studies in this area have not included other outcomes of interest to the authors, such as social behaviors, mood, performance outc?mes, or coping responses.
Environmental Settings and Stress Responses
Environmental factors associated with stress at work include noise, crowding, poor ambient conditions (light, air quality, temperature), and lack of control over the environment, especially the inability to regulate social conditions and achieve privacy when desired (Baum, 1982; Evans, 1987) . As with many studies of stress, there is considerable variability in people's responses to environmental stressors. Ohstrom (1988) suggested that a general neurophysiological sensitivity may underlie individual differences in response to environmental stressors.
Although noise in industrial and manufacturing settings has been well studied and is now regulated, noise is also a serious problem in many office settings. Noise sources include equipment, phones, outdoor traffic, and people talking (Heerwagen, 1991) . The negative outcomes of noisy workplaces have been increasingly studied in both laboratory and field settings in recent years. Some of the negative outcomes include: negative affect (Klitzman, 1989) ; decreased cognitive abilities, including cognitive fatigue and memory impairment (Cohen, 1978; Glass, 1972; Smith, 1990) , reduced comprehension on complex tasks (Belojevic, 1992; Cohen, 1982; Evans, 1987; Smith, 1990 Smith, , 1991 ; decreased task persistence (Cohen, 1978) ; increased physiological arousal (Baker, 1992; Evans, 1987) ; and decreased job satisfaction (Klitzman, 1989) .
Environmental features that contribute to noise generation include the widespread use of cubicle work stations that allow conversations and telephone ringing to carry beyond the individual workstations, the use of hallways and aisles as social spaces, hard surfaces that reflect sounds, and the siting of buildings near traffic noise (Heerwagen, 1991; Marans, 1982; Nemecek, 1973; Sundstrom, 1986; Wineman, 1982) .
A number of investigators have argued that negative psychological effects of stressful situations can be moderated if people are given ways to increase their control over stressful situations and conditions. Other researchers argue that lack of control may exacerbate problems by increasing the impact of other stressors that may not be directly related to the situation (Cohen, 1982; Shumaker, 1982) . In a work setting, personal control includes the ability to manipulate and regulate ambient conditions (lighting, noise, temperature), ability to achieve privacy when desired, ability to regulate one's accessibility to coworkers, and ability to find stimulus refuge when needed, especially to withdraw from excessive social contact if desired.
Research in work settings indicates that lack of control over the environment is indeed stressful, and is associated with negative affect (Fleming, 1984; Wicker, 1987) and increased ratings of psychological stress (Cohen, 1986) . The lack of control over the social environment is especially stressful for some people and may lead to increased negative effect (Sundstrom, 1975) . Altman (1975) argued that the ability to achieve desired levels of privacy and social interaction are essential to human well being. Privacy is a complex process that involves the ability to withdraw from social interaction, to control information about oneself that is available to others, to have opportunities for rest and relaxation, and opportunities to practice new roles. The ability to achieve this degree of privacy is absent in many work settings. Since interpersonal relationships are a primary source of stress in many work settings (Eliashof, 1992) , it is all the more important that the physical environment be better integrated into occupational health interventions.
Crowding is another serious environmental problem. It reduces feelings of control, increases distractions, increases noise, and interferes with territorial needs. Researchers have identified a number of negative outcomes associated with crowded conditions, including alienation and negative moods (Wicker, 1987; Epstein, 1981) , decreased persistence on tasks (Cohen, 1978) , decreases in social cooperation and increases in aggressive behavior (Baum, 1982; Epstein, 1982) , and withdrawal or restricted movement 464 (Saegert, 1978) . The effects of high density are more negative in settings with low social cohesion and low levels of personal control (Holohan, 1986) .
Crowding also is likely to be associated with restricted access to resources, hoarding, and lower levels of social cohesion if people respond to crowding with increased aggression or withdrawal. Perceptions of crowding are influenced by design factors as well as organizational policies. Conditions are more likely to be perceived as crowded when people have little behavioral control (e.g., they cannot leave to work elsewhere) and when they are constantly "on view" with little personal enclosure or ability to control access to their workspace. Perceptions of spaciousness are enhanced in environments with interior and exterior windows, distant views, light colored walls, and sufficient storage to reduce visual clutter.
The few studies of the relationship between stress and environmental deprivation suggest that stress responses are more likely to occur in monotonous settings and in those devoid of humanizing touches, including aesthetically pleasing features. A study of environmental deprivation in a hospital setting (Holohan, 1976) found that the institutionalized setting prior to renovation was associated with higher levels of passivity and withdrawal than the redesigned space which included bright colors, greater opportunities for social interaction, and new spatial arrangements. Interestingly, the hospital staff also personalized their own work spaces more in the redesigned environment than in the deprived setting, suggesting a greater degree of attachment and identification with the space.
Another form of environmental deprivation is windowless conditions, which characterize many "high tech" environments such as laboratories, hospital intensive care units, and high security work settings. Studies of windowless work environments show negative affect (Hollon, 1980; Ruys, 1970) and more negative feelings about work (Finnegan, 1981; Hollon, 1980) . In hospital intensive care units, windowless rooms are associated with increases in mental and emotional confusion (Keep, 1980; Wilson, 1972) . Naisbett (1984) argued that high technology environments (e.g., hospitals, laboratories, intensive care units, restricted access or high security workplaces, communications centers) are basically dehumanizing and require a counteracting "high touch" approach to work life and environmental design. High touch approaches might include the addition of restorative settings and features (Kaplan, 1989; Ulrich, 1993; Wise, 1984) and increased ability for workers to rotate among environmental settings to moderate their own preferred levels of stimulation and restoration (Stokols, 1985) .
Environmental Settings and Positive Outcomes
As noted previously, much of the work on environmental stress has focused on the negative rather than positive outcomes of environmental settings. However, in recent years, a growing number of researchers have begun to investigate salutogenic effects of environments. Increases in positive affect and physiological restoration have been found to be influenced by visual contact with nature through windows, slides, or use of landscape pictures (Ulrich, 1984 (Ulrich, , 1991 (Ulrich, , 1993 ; walks in nearby nature settings (Hartig, 1991) ; physically comfortable conditions (Turnipseed, 1992) ; presence of daylight and sunlight in a room (Boubekri, 1991 , Keep, 1980 ; increased personal control over the environment (Stokols, 1990) ; and increased environmental attractiveness through use of plants, posters, high quality furnishings, and fresh paint (Smith, 1987; Wollin, 1981) .
Enhanced aesthetic quality of space also is associated with increases in social interactions and personalization of space (Holohan, 1976; Sommer, 1980) , increased job applications (Becker, 1986) , and job satisfaction (Sanoff, 1986) . Even social attributions are affected by perceived environmental pleasantness. People inhabiting attractive spaces are more positively rated on a number of characteristics than those who are associated with less attractive environments (Campbell, 1979; Cherulnik, 1989; Sanoff, 1986) .
Although there are obviously many ways to enhance environmental aesthetic quality, the studies that have manipulated this dimension include changes in one or more of the following features, all of which increase visual interest and sensory variability: extensive use of paintings and posters; variation in textures and colors; fresh paint; use of plants or other types of art objects; colorful furnishings; increases in storage to reduce visual clutter; and increases in spatial variability as a way to reduce long, monotonous rows of cubicles.
To summarize the literature analysis: • The physical environment clearly is associated with both functional and psychosocial outcomes; thus, it cannot be viewed as important only for its contribution to task performance. • The environmental features associated with stress related outcomes are consistent with the proposed conceptual framework. For example, lack of control over the social environment, distractions, environmental deprivation, and inability to regulate comfort all interfere with the satisfaction of basic needs and, as such, are expected to produce dissonance and stress. • The negative outcomes associated with environmental stressors include many of the misfit indicators noted earlier, such as decreased performance levels, negative affect, withdrawal and passivity, increased psychophysiological indicators of stress, and decreased job satisfaction. • The environmental features associated with positive outcomes also are consistent with indicators of fit cited above, including positive moods, enhanced psychophysiological functioning, positive social interactions, and personalization of space. • The environmental features associated with positive outcomes are consistent with the basic needs framework, including an interesting visual and sensory environment, opportunities for self expression and personalization, and personal control. • The environmental features associated with positive outcomes appear to be different from those associated with stress. This suggests that the mere absence of stressors may not be sufficient to produce positive, health promoting outcomes. Salutogenic environments may require both the absence of environmental stressors as well as the presence of particular kinds of features (nature, sunlight and daylight, windows, aesthetic pleasantness). • A number of outcomes identified as critical to well being have not been studied-such as feelings of belonging, organizational attachment, enhanced motivation, and self esteem-nor has there been sufficient attention to a number of environmental features the authors believe are associated with well being, such as territoriality and quiet spaces for restoration and stimulus retreat.
CREATING SALUTOGENIC WORK ENVIRONMENTS: SUMMARY AND IMPLICATIONS
The development and design of salutogenic environments cannot be done without the active collaboration of a number of people who do not normally play on the same team-workers, occupational health professionals, facilities managers, architects, organizational and environmental psychologists, and organizational leaders. The research cited in this article shows that the physical work setting is a valuable tool which, if used wisely, can contribute significantly to the productivity and well being of workers and organizations.
The creation of health promoting environments demands a design process that is truly interdisciplinary and ecological in its orientation. An ecological approach is holistic and looks at interconnections among events, procedures, people, and places. A building is, after all, a habitat for people. Like natural habitats, the building habitat can affect its occupants in many different ways, some of which are obvious (i.e., loud noises impair hearing), while other effects are more subtle and inconspicuous.
Because the choice of a habitat is critical to well being, most organisms devote considerable effort to finding or creating the right place to eat, live, and mate. It is ironic that humans do a better job of designing optimal habitats for zoo animals than for other humans. Zoo design is a collaborative effort of biologists, landscape designers, architects, psychologists, and construction specialists whose primary concern is to identify the relationship between well being and environment for a given species, and to design a habitat with these goals in mind. The choice of building materials, vegetation, lighting, and placement of sleeping quarters all are done with careful attention to the animal's needs for foraging, resting, socializing, and mating. Variability in textures, spaces, heights; and the addition of manipulables and artifacts are all components of an enriched environment that is increasingly regarded as critical to psychological well being. By placing animals in more natural habitats rather than in cages, zoos are also recognizing the importance of behavioral control and choice. Within the larger spaces, animals can choose when to eat, where to go, or whether to be alone or with others-a choice that was greatly restricted in traditional caged settings.
A casual walk through many contemporary work environments, with their long monochromatic rows of cubicles where workers are expected to stay for 40 or more hours a week, makes one wonder which species is really in a zoo.
Even more curious is the amount of attention paid recently to a polar bear at Central Park Zoo whose strange behavior of swimming in endless figure eights all day has zoo officials very concerned. The zoo hired an animal psychiatrist to figure out what is missing in the bear's relationship with its environment. Its survival needs are clearly being met by the zoo, but its psychological needs are not.
Humans seem never to ask these questions of their own species: What is needed in human environments to function optimally, to be psychologically and socially adapted, and to be able to work efficiently?
The authors believe development of optimal work habitats depends on these questions and seeking solutions through the use of collaborative, multidisciplinary teamsperhaps learning a few lessons from successful zoo design.
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